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DETAILED ACTION 
Specification 

1. The disclosure is objected to because of the following informalities: 

Paragraph [0013]: please replace "end" with -boundaries-- or -periphery-- as 
the pad by Applicant's definition may be circular or rectangular (paragraph [0069]) 
and there and no "ends" with a circle. As the term "periphery" is used in the claims it 
is suggested that "periphery" would be the better choice. 

Paragraph [0015]: please replace "the inner side of the periphery of the pad 
and at the outer side of the center, in which the insulating film is thinner, of the 
pad." with -inside the periphery of the pad but towards the center of the pad, where 
the insulating film is thinner.- This is in keeping consistent with the claims and 
paragraph [0013] in which the periphery or outer boundaries of the pads are covered 
with a thicker portion of the insulating layer. 

Paragraph [0066]: please replace "Fig. 3(A) to Fig. 2(C)" with -Fig. 3(A) to 
Fig. 3(C)- and "Fig. 14(B)" to -Fig. 14(C)-. 

Paragraph [0069]: please replace "Copper" with -copper-. 

Paragraph [0070]: please replace "Si02" with -Si0 2 -. 

Paragraph [0087]: please insert -(not shown)- after "layer 32". 

Appropriate correction is required. 
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Claim Objections 

2. The following Claims are objected to because of the following informalities: 
Claim 1, line 7: please replace "at" with -in--. 

Claim 6, line 2: please replace "a" with --the--. 
Claim 14, line 2: please replace "a" with -the-. 
Claim 17, line 3: please replace "a" with -the-. 
Claim 3 1 , line 1 : please delete the comma and the colon. 
Claim 32 7 line 1: please delete the comma and the colon. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of35U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claim does not point out if the resist layer is formed on top of or 
underneath the insulating film. This rejection may be overcome by inserting -covered 
with an insulating film- after "pad" in line 3 and replacing "an insulating" with -the 
insulating- in line 4. 
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The claim does not point out the location of the formation of the metal layer 
constituting a bump after forming the opening. This rejection may be overcome by 
inserting --in the opening- after "bump" in line 6. 

5. Claim 2 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claim language in line 2 includes the term "protrude". Holes are not 
formed as to "protrude from" the periphery of the pad, but rather --extend beyond- 
the periphery of the pad. This rejection may be overcome by replacing "protrude 
from" with -extend beyond-. 

6. Claim 3 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claim language in line 2 is confusing as the pad may be either circular or 
rectangular according to the Specification. Replacing "at an end of the pad than at a 
center of the pad" with -at the periphery of the pad than at the center- keeps the 
language consistent throughout the claims and removes the confusion about "ends" of 
circular-shaped pads or which set of edges in rectangular-shaped pads. 
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7. Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claim language in line 2 is confusing: "at an interior periphery of the pad 
and at a larger portion of the pad, where the insulating film is thinner." There are no 
interior and exterior boundaries to a pad and "larger portion of the pad where the 
insulating film is thinner" does not match the specification in which the insulating 
film is thinner towards the center and thicker towards the periphery, or boundary of 
the pad. This rejection may be overcome by replacing the above language with: 
--inside the periphery of the pad towards the center of the pad, where the insulating 
film is thinner.— 

8. Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The limitation in lines 2 and 3 recites: "to define a region for forming the first 
metal layer and an exposed portion of the pad". The language is confusing as the 
region does not do the forming of the metal layer nor does one form an exposed 
portion of a pad. This rejection may be overcome by rewriting the limitation to recite: 
"to define a region upon which to form the first metal layer and to leave an exposed 
portion of the pad". 
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9. Claim 15 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 15 contains the limitation: "the metal layer being formed so as to be 
substantially flush with the resist layer". This does not distinctly point out the 
relationship between the two layers as the metal layer may be formed out of the 
opening and across the surface of the resist layer, the upper surface of the resist layer 
therefore being flush with the lower surface of the metal layer. This rejection may be 
overcome by rewriting the limitation to recite: --"the upper surface of the metal layer 
being formed so as to be substantially flush with the upper surface of the resist 
layer"-. 

10. Claims 16 and 17 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Lines 1 and 2 of claim 16 and 3 and 4 of claim 17 contain the limitation: "the 
first metal layer being formed so as to be lower than the resist layer". This does not 
distinctly point out the relationship between the levels of the upper surfaces of the 
two layers. This rejection may be overcome by rewriting the limitation to recite: -the 
upper surface of the first metal layer being formed so as to be lower than the upper 
surface of the resist layer-. 
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Claim Rejections - 35 USC §102 

11. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by 
the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effects for purposes of this subsection of an application filed in the 
United States only if the international application designated the United States and was published 
under Article 21(2) of such treaty in the English language. 

12. Claims 1,2, 5, 8, 25, 27, 31 and 32 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Farrar. 

In regards to Claim 1: 
Paragraphs [0040]-[0042]: 

[0040] After the metal contact pads 150 have been formed, a second insulating 
layer 160 is added overtop of the device 100, as shown in FIG. 4(J). This 
insulating layer 160 can be formed of conventional insulating material, such as 
polyimide, and is preferably approximately 1.5 microns thick. Although 
polyimide is preferred for this layer, any insulator known to those skilled in 
the art may be used (e.g., silicon dioxide, silicon nitride, fluorinated 
silicon dioxide). 

[0041] FIG. 4(K) shows the next step where a third photoresist layer 1 70 is 
deposited. The photoresist layer 170 is preferably approximately 2.5 microns 
thick. The photoresist layer 1 70 is exposed and patterned, as shown in FIG. 
4(L), to define through holes 180 in the areas above the metal contact pads 
150. Then, the insulator 1 60 is etched through the holes 180 so that portions 
of the metal contact pads 150 are exposed, as shown in FIG. 4(M). 

[0042] Next, as shown in FIG. 4(N), the photoresist layer 170 is removed 
from device 100. In one embodiment, solder is selectively deposited on the exposed 
portions of metal contact pads 150, forming solder contacts 200 in the through 
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holes 180, by immersing the device 100 in molten solder. The molten solder 
will selectively attach to the exposed metal upon contact, forming solder 
contacts 200 shown in FIG. 4(0). 

In regards to Claim 2: 

Paragraph [0041] discloses that the through hole is formed directly above the 

metal contact pads, as also illustrated in Fig. 4(M). 

[0041] FIG. 4(K) shows the next step where a third photoresist layer 170 is 
deposited. The photoresist layer 170 is preferably approximately 2.5 microns 
thick. The photoresist layer 1 70 is exposed and patterned, as shown in FIG. 
4(L), to define through holes 180 in the areas above the metal contact pads 
150. Then, the insulator 1 60 is etched through the holes 180 so that portions 
of the metal contact pads 150 are exposed, as shown in FIG. 4(M). 

In regards to Claims 5 and 8: 

[0048] A still further embodiment is described with reference to FIGS. 
4(A)-4(M) and 6(A)-6(C). In this embodiment, processing proceeds to the 
etching of through holes 180 to metal contact pads 150 as shown in FIG. 
4(M). 

Instead of removing the resist at this stage, a layer of lead 220 is applied to 
the exposed portions of metal contact pads 150 through electrolysis. A layer 
of tin 230 is then formed on the layer of lead 225. The lead layer 225 is 
preferably approximately 0.91 microns deep. The tin layer 230 is preferably 
approximately 1.42 microns deep. The lead layer 225 and the tin layer 230 
collectively form the solder contacts 200 as shown in FIG. 6(A). Other 
metallurgies may be substituted for the lead/tin combination, and the 
deposition may include more than two layers. 

[0049] Photoresist layer 1 70 is then removed, exposing solder contacts 200 
above the surface of insulating layer 160 as shown in FIG. 6(B). 

In regards to Claims 25, 27, 31 and 32: 
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Paragraphs [0052]-[0064] describe the bump incorporated in semiconductor 
chips, semiconductor devices, circuit boards and electronic devices. 



Claim Rejections - 35 USC §103 

13. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

14. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrar. 

In regards to Claims 18-20: 

In his disclosure, Farrar teaches the use of two or more metal layers, in his 
example specifically lead and tin, as the first and second metal layers, respectively. 
He is silent, however, in regards to the first and second metal layers being a nickel- 
containing material and a gold-containing material, respectively, or that the second 
metal layer includes a solder. However, he teaches in paragraph [0048] that other 
combinations of metallurgies may be substituted for the lead/tin combination: 

[0048] A still further embodiment is described with reference to FIGS. 
4(A)-4(M) and 6(A)-6(C). In this embodiment, processing proceeds to the 
etching of through holes 180 to metal contact pads 150 as shown in FIG. 
4(M). 
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Instead of removing the resist at this stage, a layer of lead 220 is applied to 
the exposed portions of metal contact pads 150 through electrolysis. A layer 
of tin 230 is then formed on the layer of lead 225. The lead layer 225 is 
preferably approximately 0.91 microns deep. The tin layer 230 is preferably 
approximately 1.42 microns deep. The lead layer 225 and the tin layer 230 
collectively form the solder contacts 200 as shown in FIG. 6(A). Other 
metallurgies may be substituted for the lead/tin combination, and the 
deposition may include more than two layers. 

Examiner takes Official Notice that the use of nickel, or nickel-containing 
material, and gold, or gold-containing material, as well as solders would have been 
obvious to one ordinarily skilled in the art at the time the invention was made for the 
purpose of forming bumps to metal contact pads. 

Conclusion 

15. Claims 3, 4, 6, 7, 9-17, 21-24 and 26 would be allowable if rewritten to 
overcome all objections and the rejection(s) under 35 U.S.C. 112, second paragraph, 
set forth in this Office action and to include all of the limitations of the base claim 
and any intervening claims. 

16. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Beth E. Owens, Ph.D. whose telephone number is 
571.272.1882. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richard Elms, can be reached on 571.272.1869. The fax 
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phone number for the organization where this application or proceeding is assigned is 
703.872.9306 for official communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is 

571.272.2800. 
BEO 04.14.04 
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